Epigenetic modulation of Cdk5 contributes to memory deficiency induced by amyloid fibrils.
Alzheimer's disease (AD) is a frequent neurodegenerative disorder with progressive neuroinflammation, loss of synaptic plasticity in central neurons and memory deficiency. Numerous studies demonstrated the epigenetic modification of the expression of specific genes involved in the pathogenesis of amyloid-associated memory deficiency. It was also reported that dysregulation of cyclin-dependent kinase 5 (Cdk5) activity critically contributed to the synaptic dysfunction and memory deficiency in the rodent model of AD. The present study aims to study the epigenetic mechanism underlying the altered Cdk5 activity and its functional significance in the rats with hippocampal infusion of amyloid fibrils. Significantly increased mRNA and expression of Cdk5 were observed in the hippocampal CA1 in the rats injected with amyloid fibrils. Increased acetylation of histone H3 was detected in the Cdk5 promoter region in hippocampal CA1 in these rats. Further chromatin immunoprecipitation and bisulfite sequencing studies illustrated the decreased cytosine methylation in the Cdk5 promoter region in hippocampal CA1 in the modeled rats. Administration with Cdk5 inhibitor roscovitine significantly attenuated the phosphorylation of tau, recovered the synaptic dysfunction of hippocampal CA1 neurons, and improved the behavioral performance in the Morris water maze test and novel object recognition test in the rats injected with amyloid fibrils. These results elucidate the potential epigenetic mechanism underlying the upregulated expression of Cdk5 induced by amyloid fibrils and provided novel insights into the pathogenic mechanism of Alzheimer's disease.